ABSTRACT
INTRODUCTION
"The advent of space technologies, combined with the revolution of computer, contributed during the ending decade, to make remote sensing a powerful, more widely popularized in the area of inventory and monitoring resources on the ground and basement" (Ribot, 1989) . And, "The The West Africa shows, in a good part, a humid tropical climate and a geological substratum strongly lateralize. These factors limit outcrops and ground data. This does not permit to establish accurate geological maps. In these areas, without traditional methods of mapping, some companies use multi-elements of soil geochemistry to complete maps. Despite numerous geological cooperations with European countries (cooperation with the Bureau of Geological and Mining
Research of France (BRGM) and with the Geological Ivoirian and German Cooperation (CGIA), much remains to be done on the quality, accuracy of geological maps and more major national coverage. To achieve good results, some research teams have relied in part on remote sensing images, including optical images (Landsat and Spot) and radar images.
METHODOLOGY
The methodological approach of our work is to:
1. Review the use of remote sensing imagery for geological mapping of the West African craton in general, and in Côte d'Ivoire in particular.
2. Make propositions for greater extension of remote sensing imagery in geological mapping, particularly in structural geology, mineral resources research in West Africa. Until recently, remote sensing imagery was used to work on: pedology (Azagoh- Kouadio, 1986; Diallo and Loubayi, 1986) , water resources (Ozer, 1989; Mokadem et al., 1991; Savané et al., 1997; Savané and Biémi, 1999; Biémi and Savané, 2000; Kouamé et al., 2000; Koussoubé and Savadogo, 2000) , land use, soil management and soil degradation (Dubucq, 1986; Dosso, 1990; Devineau et al., 1992; Haboudane, 1999) , soil resources (Marchal, 1979) , and forest landscape development units (Garba, 1986; Guero and Tony, 1987; Aman et al., 2001; N'Da et al., 2008) , geological mapping and mineral resources (Ahmedou and Dioumassi, 1987; Ankrah and Kpakolo, 1988; Makani-Mabenga, 1988; Wenmenga, 1988) , study of desertification (Traoré, 1986; Courel et al., 1999; Kouadio et al., 2000; Fofana, 2002) , environmental management of urban and periurban (Pouget, 1991 These treatments permit to have better images and to the extraction of geological informations taking into account the notions of "texture". This notion of "texture" can be defined as a spatial arrangement of small homogeneous elements of the same spectral response (homogeneous content and specific form in a given environment). It may depend, in some cases of the organization of lineaments, network drainage and tints (Koffi, 1998 zones and NE-SW faults) and to clarify the lithological boundaries (Doumbia, 1997; Koffi, 1998; Ouattara, 1998; Koffi et al., 2008a; Koffi et al., 2008b) . Structures in some granitoids have been observed and described in petrostructural terms (Ferkessédougou two-mica granites, Sarala granite, the vast undifferentiated granitoids; Figure 3 ).
The results above have enabled more realistic maps, which permits the geodynamic interpretations, especially in the Paleoproterozoic of Côte d'Ivoire (Deroin et al., 1994; Ouattara et al., 1995; Deroin and Scanvic, 1995a; Deroin et al., 1995b; Doumbia, 1997; Koffi, 1998; Ouattara, 1998; Ouattara et al., 1998; Yao, 1998) .
The work of the Geological Ivoirian and German cooperation (CGIA) used multispectral SPOT images. Geological mapping and soil geochemistry were performed with high precision at 1/100 000 scale (Lüdtke et al., 1998; Lüdtke et al., 1999 (Savané et al., 1997; Gronayes et al., 2001; Gronayes et al., 2003; Affian et al., 2004; Saley et al., 2005; Jourda et al., 2006; Kouamé et al., 2006; Ta et al., 2008) . Recent works have achieved new maps and the specify others (Koffi et al., 2008a; Koffi et al., 2008b; Ouattara et al., 2010; Ouattara et al., 2012; Ouattara et al., 2013) .
Contributions of Remote Sensing Imagery for Mining Exploration
The main classical tools of mining prospection are geological mapping, prospection with hammer, soil geochemistry, geophysical prospection (including electrical and magnetic measurements), trenches, surveys and aerial photographs are increasingly being replaced by remote sensing images. The interpretation of Landsat and radar images (Figures 4a, 4b and 5) was used to guide research in relation to the mineralized structures (Saoué et al., 2002; Affian et al., 2004; Koffi et al., 2008a; Koffi et al., 2008b) .Very little works is dedicated directly on mining research based on remote imagery. Not by disinterest, but more importantly that those works have not been published.
Perspectives on the Use of Remote Sensing Imagery in Geological and Mining Mapping of the West African Craton
The implementation of a several mining research companies in Côte d'Ivoire in the first half of the 90 's has significantly improved geological maps at the local level.
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Many advances have been made in Côte d'Ivoire and other countries in the sub-region (Guinea, for example: (Baghdadi et al., 2001 ) through geological mapping projects. However, much remains to be done on the coverage of geological maps at larger scales (1/100 000 and 1/50 000) that make much account of geological structures.
The use of remote sensing imagery, particularly Radar (Jebrak, 2003) , because of its greater efficiency to detect structures in the humid tropics, will permit better structural geological maps.
The Radar images also address the problems of chronology from the identification of faults sealed.
It thus helps to develop tectonic evolution models (Hervouet et al., 2003) . View that, the most mineralizations in West Africa are related to tectonic structures, the radar could bring innovative results. However, optical images is still very useful, not only for its good resolution, but also for its colorful composition for the combination of a large number of channels.
Mineralization related to tectonic structures (shear zones, vein deposits, fractures, folds) can be enhanced by the remote sensing imagery as is done elsewhere (e.g. Further works can be carried out in the same direction, including the nickel deposits of the Biankouma region in western Côte d'Ivoire. Indeed, the deposits show a morphological contrast with the surrounding formations. This is reflected by the soil and the vegetation. Further studies, using remote sensing imagery (coupled with soil and botanical studies) would identify the limits of these deposits, and possibly the discover of others unclearly visible on the ground (as in Abitibi, Quebec: Yesou et al. (1990) ; at Ambatovy in Madagascar: (Ramanantsizehena et al., 2001; Ramanantsizehena et al., 2003) .
We can also look at other types of mineralization as the diamond of the central region of The many possibilities offered by remote sensing imagery compared to aerial photography (ground resolution, panoramic vision, color composition and ability to detect tectonic structures, various digital processing...) give to geologists a powerful tool not only for geological mapping, but also for mining research.
The work undertaken by a group of researchers at the Department of Earth Sciences and Mineral
Resources of the Institut National Polytechnique Felix Houphouet-Boigny in Yamoussoukro (Côte d'Ivoire) and academics are starting to be one of the engines, which probably will contribute significantly to this research activity, essential support to the development of countries of West Africa (Saoué et al., 2002; Affian et al., 2004) .
CONCLUSION
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